Agriculture and food systems play a central role in nutrition by supplying nutritious, healthy and affordable foods. When integrated with nutrition education for behaviour change, agricultural interventions that supply diverse affordable foods from all food groups have great scope for improving young child and family diets. In 2014, process reviews were conducted in Cambodia and Malawi of food security projects that provided agricultural support and community-based nutrition education on improved infant and young child feeding (IYCF). In both countries, household visits were carried out with mothers/caregivers, and interviews and Focus Group Discussions (FGDs) were conducted with purposively selected project stakeholders (53 in Cambodia, 170 in Malawi), including government staff from the agriculture and health sectors. Results highlight that adoption of improved IYCF practices was facilitated by participation in nutrition education and practical cooking sessions, and supportive family and community structures. Barriers faced by families and caregivers were identified, such as women's workload and lack of access to high quality foods, namely fruits, vegetables, legumes, nuts and animal source foods. Implementation challenges regarding coordination of cross-sectoral targeting strategies and capacities of extension services to sustain community-based IYCF nutrition education need to be addressed to improve programme effectiveness and impact. The project lessons from Cambodia and Malawi are useful for integrated agriculture-IYCF nutrition education programmes to help ensure better young child nutrition outcomes.
on inclusion of nutrition education in the interventions (Girard et al., 2012 and references therein) . This is because even when food resources are available in the home, lack of knowledge, cultural beliefs, attitudes, practices and inappropriate advice may prevent caregivers from making use of these foods (Issaka, Agho, Burns, Page, & Dibley, 2015; Waswa, Jordan, Herrmann, Krawinkel, & Keding, 2015) . Correspondingly, nutrition education for behaviour change is now almost universally acknowledged as an essential component of Infant and Young Child Feeding (IYCF) interventions (Fabrizio, van Liere, & Pelto, 2014) .
The 2013 Lancet Nutrition Series provides further evidence for the link between nutrition education and behaviour change interventions, and improved complementary feeding practices and linear growth . However, nutrition education on its own may not be sufficient, particularly in food insecure countries, and should be combined with access to nutritious complementary foods that are affordable (Lassi, Das, Zahid, Imdad, & Bhutta, 2013) . Therefore, ideally, agriculture and nutrition education need to be linked, in order to address the underlying determinants of maternal and child undernutrition (Ruel et al., 2013) . By doing so, it should be possible to ensure that improved agricultural production and/or purchasing power translate into access and consumption of nutritious foods, and result in improved diets.
Concurrent improvements to the health and social environment, including reduction of disease, access to potable water and sanitation, health care, food safety and women's empowerment are also necessary (FAO, 2015a; Smith, Kahn, Frankenberger, & Wadud, 2011) .
A two-year cluster randomised control trial conducted in Burkina Faso reported that an integrated agriculture, nutrition and health behaviour change intervention significantly improved child health outcomes, including wasting, diarrhoea, mean haemoglobin and anaemia prevalence levels, especially among the youngest children (Olney, Pedehombga, Ruel, & Dillon, 2015) . It was also hypothesised that a greater impact on children's nutrition and health outcomes would have been achieved with earlier and longer intervention exposure. [2011] [2012] [2013] [2014] [2015] . These two projects aimed to improve household food security and diets, and nutritional status of children aged 6-23 months through a combination of activities focusing on agricultural production, marketing and community-based nutrition education for behaviour change . A description of the IMCF research and advocacy initiative, the project processes, reports and tools produced can be accessed at: http://www.fao. org/nutrition/education/infant-and-young-child-feeding/en/ The FAO's integrated agriculture-IYCF nutrition education approach is illustrated in Figure 1 . It combines diversification of food production (and strengthened market linkages where appropriate) with nutrition education to promote behaviour change aimed at improving dietary quality for the whole family. Formative research using the trials of improved practices (TIPs) method (Dicken, Griffiths, & Piwoz, 1997) informs the design of the food security intervention (ensuring that agriculture addresses food gaps) and the nutrition education intervention (so that complementary feeding recommendations are culturally acceptable, feasible and affordable). Emphasis is placed on gender and women's empowerment, capacity development of existing agriculture and health extension services, community engagement, and monitoring and evaluation to help facilitate and capture change.
The concept of "nutrition education" used here involves working with people to help them improve their practical food skills and dietary behaviours, and engaging influential community members, including volunteers, to support and advocate for behaviour change and improvements in the food environment. This is in line with Contento's (2016) definition of nutrition education.
In 2014, FAO staff conducted process reviews in both project sites to supplement the routine project monitoring and evaluation, and to identify implications for strengthening future project design and implementation, particularly with regard to the IYCF nutrition education interventions and linkages with agriculture (FAO, 2015b; FAO, 2015c) . The current paper provides an overview of the main facilitating factors and barriers that influence adoption of desirable IYCF practices, and highlights some opportunities, as well as critical implementation challenges, that need to be addressed for greater programme effectiveness and impact.
| MATERIALS AND METHODS

| Context and background
Formative research using TIPs was carried out in Cambodia prior to the start of the MALIS project and in Malawi, during the first year of the IFSN project, during two agricultural seasons to capture seasonal
Key messages
• Practical nutrition education empowers caregivers and communities to improve IYCF behaviours.
• Availability and access to nutritious, affordable foods remains a major barrier for IYCF, highlighting the urgent need for food systems diversification.
• Well-designed integrated programmes and explicitly cotargeted services can ensure that caregivers with young children benefit from multiple sectors' work.
• Involvement in agriculture can empower women, but adverse effects on mothers' time and childcare need to be addressed.
• Volunteers are a crucial resource for community-based interventions. Developing their IYCF knowledge and nutrition education skills, and the operational capacities of extension systems, is vital.
variations in food availability. During TIPs, the training needs of extension staff were assessed, and the feasibility and acceptability of complementary feeding recommendations and recipes were tested with mothers and other caregivers using locally available foods (FAO, 2014) .
Based on the findings, a training programme and information, education and communication (IEC) materials were developed in both countries to improve the knowledge and skills of extension services on nutrition education for behaviour change, IYCF practices and group facilitation skills.
The MALIS food security and nutrition project in Cambodia targeted 7,500 beneficiary households in Oddar Meanchey and Preah Vihear Provinces. Goals included increased market linkages, strengthened farmer groups, diversified agricultural production and improved water access through sustainable irrigation technologies. Agricultural activities were implemented through farmer field schools (FFS), farmer business schools, farmer field days and agricultural input trade fairs. The FFS incorporated three nutrition modules covering dietary diversification and use of home gardens for the production of diverse fruits and vegetables. 
| The process reviews
The process review evaluation framework was adapted from the Alive & Thrive programme (Rawat et al., 2013) Table 1 provides an overview of the process review data collection methods and type of participants in both countries. 
| Data analysis
Data analysis was undertaken using OpenCode 4 software. Interviews and FGDs from Cambodia and Malawi were initially coded independently and systematically after several readings per document by the same coder. Subsequently, other authors revisited the raw data at various points. (This is not unusual for process reviews, see for example Volpe et al., 2013.) Furthermore, by comparing the emerging themes and findings with available routine programme monitoring data, programme documents and reports, and knowledge of recent literature in the field, we could be confident that the most crucial aspects were identified. In a text driven manner, 180 and 130 codes were derived for Cambodia and Malawi, respectively, and subsequently used to organise text segments from different interviews/FGDs according to the main themes. Participant quotations were presented to illustrate the themes and findings, with each quotation identified by participant characteristics, for example, mothers, grandmothers, fathers, project stage, data collection method, country, etc.
| Ethics
The MALIS and IFSN project agreements among FAO, the Government of the Kingdom of Cambodia, the Government of the Republic of Malawi and the respective donor agencies involved direct activities with the communities, including data collection. Participants were thus informed of the purpose of data collection and provided oral consent prior to the interview/FGD/household visit.
| RESULTS
This section is organised according to the main themes identified from the interviews, FGDs and household visits.
| Improved caregiver knowledge and skills
Mothers/caregivers and grandmothers participating in FGDs reported that their nutrition knowledge and child feeding skills These self-reported improvements were supported by observations made by government, FAO project and NGO staff in both countries, such as seeing a child's porridge bowl in the kitchen and improved hygiene behaviours in the home.
In Malawi, some IYCF care group participants reported being able to substitute unavailable ingredients for those of a similar nutritional profile. For example, several community members said that they used mice (a traditionally valued animal source food) and home-made pumpkin or gourd seed oil as a source of fat. Caregivers were also able to 
| Practical hands-on learning
The IYCF nutrition education sessions were considered a highly valued platform for reliable knowledge and skills by mothers and other care- In both countries, fathers of young children were highly encouraged to participate in IYCF nutrition education sessions, however, their attendance was low which was explained by father's reported perceptions that childcare was women's business and their own personal high workloads in agriculture. In Malawi, husbands determined their wife's participation in the IYCF nutrition education sessions and household practices:
We encourage [fathers] to attend the sessions and participate because they are influential in the household.
Being the head of the house, whatever he says [is done], even though the mother has learned something, he can say "No, don't do this."
(National Nutritionist, Interview, Malawi)
Husband FGD participants purportedly appreciated their wives' participation in the IYCF nutrition education sessions, because they perceived that their children's health had improved.
In Malawi, sensitisation of village leaders, their wives and key community members was conducted by holding a community engagement meeting where participants were informed about the purpose of the IYCF nutrition education intervention. They were consulted about the selection of suitable CNPs and drama was performed to mobilise community support. These meetings facilitated greater community buy-in with the programme compared with villages where community mobilisation had not been conducted earlier in the project. Village leaders expressed their appreciation:
"They gave us a leading role in the programme and they ensured that we understood that the programme was fully meant for us. This was an achievement because we felt in control over things that happened in the programme. A drama was used to disseminate the message to us. It was very nice and there was laughter and a lot of people came to watch. The meeting helped us in many ways, starting from the selection of the right people to take responsibility of the programme."
(Group Village Heads, FGD, Malawi)
| Women's workload and time constraints
In the Cambodia project, where women comprised over 70% of FFS membership (mainly due to male outmigration), a frequently mentioned barrier to preparing bobor was mothers/caregivers not having enough time due to farming activities. According to one husband: "What I wish could be done is that we should encourage the production of crops and keeping of animals that can assist a farmer in coming up with good health in terms of nutrition."
(Agricultural Development Officer, Interview, Malawi)
Reasons given by mothers/caregivers for not preparing nutritious dishes were that animal source foods, legumes, fruits and vegetables were not always readily available because of poor agricultural diversification, poverty and lack of market access. Some caregivers commented that, had they been given the opportunity of participating in the food security intervention and provided with diverse agricultural inputs and training, in addition to the nutrition advice, they would have felt more empowered to practice what they had learned during the IYCF nutrition education sessions.
| Supporting extension systems and future sustainability
In the MALIS project in Cambodia, CNPs were responsible for facilitat- NGO staff, who carried out facilitation of caregiver groups in Phase two, felt that if the project duration had been longer, the CNPs would have gradually learned how to be good trainers.
In the Malawi project, CNPs reported that caregivers and other community members were encouraged to take the IYCF nutrition education intervention more seriously when they saw CNPs being regularly supervised by extension staff: Empowering women by increasing women's agricultural productivity, processing and marketing skills, and incomes are emphasised as pathways towards improving both their own and their children's nutritional status (Arimond et al., 2010; The World Bank, 2007; den Bold, Quisumbing, & Gillespie, 2014) . However, the process reviews indicate that women's attendance at IYCF nutrition education sessions and their ability to put dietary advice into practice was limited by their workload in both countries; findings that are consistent with other studies (Jones, Cruz, Galway, Bentley, & Pinstrup-Andersen, 2012; Nordang, Shoo, Holmboe-Ottesen, Kinabo, & Wandel, 2015; Olney et al., 2015) . In the project area in Cambodia, where women constituted the main agricultural labour force, owing to male outmigration, there is a need to explore diverse options, in addition to home-based food preparation. It is important that other potential child caregivers such as older siblings, grandmothers, and other key community members have appropriate IYCF knowledge and skills to ensure that children receive optimal care while their mothers are away.
At the same time, appropriate technology and infrastructure are iurgently required to alleviate women's workloads and enable caregivers to devote adequate time and attention to childcare and feeding (FAO, 2015a; FAO, 2015d) . High levels of poverty, lack of markets and poor access to agricultural knowledge, inputs and skills to improve family livelihoods and increase purchasing power, were considered by caregivers to be among the main barriers to obtaining high quality foods; these findings concur with several other studies (Hotz et al., 2015; Iannotti, Muehlhoff, & Mcmahon, 2013; Stewart, Iannotti, Dewey, Michaelsen, & Onyango, 2013) .
Despite efforts to boost agricultural production and increase food access in the target communities, FAO monitoring data and findings from the process reviews indicate that many caregivers with young children, who participated in the IYCF nutrition education sessions, especially in Malawi, may not have shared in the agricultural benefits. Targeting, particularly in the FAO Malawi food security project focused on households that are traditionally eligible for agricultural support, that is, male farmers, established female farmers or male and female members of farmers' cooperatives, because these were the people assumed to have the resources (including access to land) and capacities to improve production and raise productivity. In contrast, health and nutrition programmes target vulnerable women and children, and focus on treating malnutrition, thus contributing to the much-cited disconnect between nutrition and agriculture (IFPRI, 2012) . Hence, devising strategies whereby vulnerable caregivers and families with young children receive practical nutrition education, agricultural support, skills and technology is fundamental, so that agricultural investments can contribute to improved family diets and enhanced young child nutrition outcomes (Komatsu, Malapit, & Theis, 2015) .
In both Cambodia and Malawi, more effective action is needed across sectors to diversify food availability and access, and to scale up the integration of IYCF nutrition education into agriculture. This requires a vitally needed shift in policies and approach, including access to diverse high quality seed and planting material for all the food groups, and knowledge and skills to process and prepare foods, to encourage food diversification and align agriculture with dietary requirements. Providing caregivers in Malawi with inputs that match the Malawi Six Food Group guide would have enabled them to grow the diverse foods needed to follow the WHO complementary feeding guidelines. Additionally, the processing and safe use of underutilised nutrient-rich foods, such as wild plants, fruits or animals (including fish and insects), for complementary feeding could be further explored as these food items are already consumed and culturally valued in some countries (Kuyper, Vitta, & Dewey, 2013; Wijesinha-Bettoni, Kennedy, Dirorimwe, & Muehlhoff, 2013) . Findings from Cambodia and Malawi indicate that CNPs need to be encouraged by communities and require regular supervision, technical support, and feedback to perform their role well, which has also been observed in other programmes (Kim et al., 2015) .
In the IFSN project in Malawi, CNPs were considered by village leaders and mothers/caregivers to be the cornerstone for sustaining the IYCF nutrition education activities. While small stipends were essential incentives for CNPs in Cambodia, in Malawi they were frowned upon in development circles. In either context, regular supervision of CNPs and other front line staff was an important motivating factor not only for the CNPs, but also for the caregivers. Supervision (recommended ideally at monthly or at least quarterly intervals) is viewed as one of the most important elements to successful programmes that rely on community-based workers for village level implementation (Crigler, Gergen, & Perry, 2013) .
Strengthening nutrition in agriculture extension systems could be an effective use of resources, as front line extension agents are already working in communities (Fanzo et al., 2015) . The Cambodia and 
| LIMITATIONS OF THE PROCESS REVIEWS
The process reviews were small qualitative enquiries, carried out as part of project monitoring and evaluation. 
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